Na(+)- and Ca(2+)-dependent pH regulation in unstimulated human platelets.
The influence of transmembrane Na+ and Ca2+ gradients on cytosolic pH (pHi) and free Ca2+ concentration ([Ca2+]i) have been examined in unstimulated human platelets with the aid of BCECF and Fura-2 fluorescent dyes. The removal of external Na+ (Na+o) acidified the cytosol in a pHo-dependent manner which was insensitive to EIPA and DIDS, the inhibitors of the Na+/H+ exchanger and bicarbonate transporters. Na+o removal also increased [Ca2+]i by 17 +/- 5%, but the amplitude of the concomitant acidification was independent on Ca2+ influx or cytosolic Ca2+ concentration. In contrast, in the presence of 145mM Na+o, a rise in external Ca2+ concentration from 1 to 2mM increased [Ca2+]i by 38 +/- 11% and acidified the cytosol by 0.16 +/- 0.04 pH units. These results indicated that, in resting human platelets, the transmembrane Na+ gradient is a major determinant of pHi. Two Na(+)-dependent processes have been found: one is triggered by an external acidification and the other activated by a rise in Ca2+ influx or cytosolic concentration.